Introductory
Primary diverticula of the small and large intestine are acquired by a process of herniation of the mucosa through the muscle coat of the bowel and are an affection of middle age and later. The mechanism, as with herniation through the abdominal parieties, is exceedingly complex and little understood. It is generally agreed that two basic factors are concerned-pressure within the cavity of the bowel, which forces the mucosa against the muscularis; and an outlet, or locus minoris resistentiae, such as that provided by the gap in the muscle coat occasioned by the passage of blood vessels or, in the case of the duodenum, by the common bile duct. The unknown factor lies in the behaviour of the plain muscle itself, upon which layer the integrity of the bowel wall depends.
It has been demonstrated that atonicity or atrophy of the muscle is not a constant, or even a common, causal factor. Not only does the microscopic anatomy bear evidence against such a supposition, but it is well known that passive pressure alone, as in acute obstruction, does not produce pouching. It has been suggested that local spasticity of the muscle wall is a more probable antecedent' to herniation, and there the matter rests., All those contributory factors which arrive coincidentally with middle age, and which predispose to external abdominal herniae, are doubtless concerned and the tendency to diverticulosis increases progressively with age.
Anatomy
The muscle coat of the intestine usually ends abruptly at the orifice through which the mucosa is extruded, though it may be everted to accompany the hernia for a short distance. The muscularis mucosae accompanies the mucous membrane, so that a few fibres may be present throughout the diverticulum, although in the fully-formed diverticulum the fundus usually consists of mucous membrane covered only by the serosa. Occasionally, more especially in jejunal diverticula, there may be some evidence of compensatory hypertrophy of the muscularis mucosae in the wall of the pouch.
The vessel whose channel through the muscular coat determined the site of herniation can usually be demonstrated. In the small intestine the blood vessels pass through the muscle coat almost immediately they leave the mesentery, hence the diverticula are closely related to the latter; in the colon the blood vessels, after leaving the mesentery, pass under the serous coat to the edge of the longitudinal muscle band before piercing the circular coat to reach the submucosa. Hence diverticula of the colon appear in two rows on either side of the mesentery and at some distance from it. As the blood vessel passes under the longitudinal muscle of the colon a small branch is given off to the corresponding taenia epiploica; thus in obese subjects the pouches are often obscured by fat.
At first the diverticulum is conical in shape, but eventually, when fully formed, is globular, its mouth being narrower than its maximum diameter.
In the duodenum and jejunum the pouch may become very large-of golf ball size and overbut in the colon the size rarely exceeds that of a small grape. (Fig. 2) The ideal procedure is segmental resection of the affected area and restoration of continuity by immediate end-to-end anastomosis, with Paul's operation as an alternative possibility. A temporary proximal colostomy should normally precede resection by some months.
Diverticulitis during an acute exacerbation. It is important to. envisage the probability of the presence of an abscess in the peri-colic tissue during an acute exacerbation and by treatment to endeavour to prevent its spread, There may be occasions when the surgeon is tempted to consider operation and exteriorization should he feel that perforation is imminent, but, on the whole, he will be best advised to delay interference and treat the patient by rest in bed, a fluid diet, and antibiotics, of which streptomycin is probably the most effective. At this stage aperients and lavage must be avoided.
Perforation and peritonitis. Perforation may be the first indication of the presence of diverticula in the bowel in the younger age group. A violent seizure of acute pain is followed by evidence of spreading peritonitis, which should lead to immediate laparotomy. The greatest danger is in delay. Perforation is, however, more commonly a complication of the established condition and may be the climax of a severe exacerbation of diverticulitis. At operation a thickened and greatly inflamed colon is then found and, though pus and faecal material and foul-smelling gas are discovered on opening the abdomen, it may be impossible to find the actual perforation. In some such cases the peritonitis is doubtless due to rupture into the peritoneum of a pericolic abscess and the communication of the latter with the lumen of the bowel may have become sealed off.
Occasionally perforation into the peritoneal cavity, particularly in long-standing cases of diverticulitis, may cause very mild symptoms, there being little inflammatory reaction by the peritoneum. The explanation for this is not known.
The prospect of recovery after early operation for perforation will vary with the length of history of diverticulitis which precedes the catastrophe and with the degree of pericolitis revealed at operation. The prognosis after early operation in patients with no previous history, or a history of short duration, is excellent, for the bowel wall is still flexible and the perforation can readily be found and easily closed. The closure is reinforced by omentum and the pelvis drained. In some, recovery may be complete and the patient experience no further trouble; in others a sigmoidocutaneous fistula may develop (q.v.).
The real problem is in the surgical management of those cases in which there has been a long history of recurrent attacks of diverticulitis and in which at exploration the bowel is found to be immensely thickened and congested, and particularly in those in whom the actual point of perforation cannot be identified. In such an event the safest procedure is to exteriorize the bowel, if this is practicable. An alternative is to attempt to seal off the inflamed area with pericolic fat and omentum; in the old and the very ill patient the operation may need to be restricted to this procedure. In others, in whom there is a prospect of subsequent resection, a transverse diversional colostomy should be performed at the same time. In either event the peritoneal cavity should be drained and antibiotics given.
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